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B. 1Description of Peer Review Process

Health and Safety Code § 57004 requires the Regional Board to have the scientific
portions of its Basin Plan Amendments undergo external peer review. The State Water
Resources Control Board has a contract with the University of Californiato conduct the
peer review.

The Regional Board followed the “Guidelines for Obtaining External Scientific Peer
Review” (Pettit, 1998) issued by the State Board’ s Executive Director. The following
provides a summary of the peer review process used for this Basin Plan Amendment:

1. On 3 January 2003, Regional Board staff sent amemo to the State Board' s peer
review coordinator requesting peer review for the proposed Basin Plan
Amendment (Karkoski, 2003a). The memo included general background on the
problem and the scientific issues that are addressed by the proposed Basin Plan
Amendment. The specific questions to be asked of the peer reviewers were also
provided (these questions are shown in the comment/response below).

2. On 30 January 2003, the State Board' s peer review coordinator provided Regional
Board staff with the names of the three peer reviewers who had agreed to perform
the peer review (Bowes, 2003). All threereviewers are professors at the
University of California, Berkeley. Dr. Kastenberg's area of study in risk
assessment; Professor Sedlak’ s research is focused on fate and transport of
pollutants in the aquatic environment; and Professor Sunding’s area of study
includes agricultural and environmental economics.

3. On 4 February 2003, Regional Board staff contacted the peer reviewers and asked
if they had participated in the development of the scientific basis for the proposed
action and whether they had an economic conflict of interest with regard to the
outcome of their comments or recommendations (Karkoski, 2003b). Dr.
Kastenberg (Kastenberg, 2003a) and Professor Sedlak (Sedlak, 2003a) responded
that they had not participated in the development of the proposed action nor had
an economic interest in the outcome. Professor Sunding indicated that he had no
conflicts in reviewing the proposed action (Karkoski, 2003c).

4. On 5 February 2003, Regional Board staff sent the peer reviewers a copy of the
Staff Report that was the subject of the review along with copies of primary
references (Karkoski, 2003d). The references sent to the peer reviewers were
Novartis (1997); Giddings, et al (2000); USEPA (1985); Menconi and Cox
(1994); Siepman and Finlayson (2000); University of Wisconsin-Superior and
Great Lakes Environmental Center (2000); USEPA (1986); and McCarthy and
Grober (2001). On 7 February 2003, Regional Board staff sent the peer reviewers
acopy of the Health and Safety Code § 57004 (Karkoski, 2003e).
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5. The peer review comments were received from Professor Sedlak on 3 March 2003
(Sedlak, 2003b); from Dr. Kastenberg on 9 March 2003 (Kastenberg, 2003b); and
from Professor Sunding on 21 March 2003 (Sunding, 2003a).

B. 2Peer Review Comments

The comments provided by each peer reviewer and the Regional Board responses to
those comments are provided below. The questions posed to the peer reviewers were the
same for each reviewer and are shown initalics. In addition to the specific questions, the
peer reviewers were asked to evaluate whether the scientific basis for the Basin Plan
Amendment was adequately supported by the Staff report.

B. 2. 1Peer Reviewer: David L. Sedlak

Questions Posed to Peer Reviewer I ncluding their Comment and the Response

Did Cal DFG prepare its hazard assessment criteria in a manner consistent with USEPA
guidelines?

Peer Review Comment[1]:
Although | do not have much experience in the finer details of how USEPA
guidelines are interpreted, the Cal DFG guidelines appear to be consistent with
water quality criteria derived by other scientists using the USEPA guidelines.

Response[1]:
No change is suggested, so no response is required.

Did the report adequately support our conclusions regarding alternative water quality
objectives?

Peer Review Comment[2]:
Two other water quality objectives are relevant to this evaluation. Thefirst, which
was proposed by Novartis, employs a methodology that is inconsistent with
USEPA practice. While the approach of the Novartis expert panel may have some
scientific validity, itslack of consistency with existing practice would make it
hard to justify. A second, much older water quality objective, 9 ng/L, was
proposed by the National Academy of Sciences (NAS) in 1973. One of the
supporting documents indicated that the low value was attributable to an overly
conservative assumption about acute-to-chronic ratios. However, the NAS study
is not mentioned in the body of the staff report.
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Response2]:
The staff report now includes a discussion of the NAS criterion.

Does the report adequately demonstrate that the pest control measures are reasonable?

Peer Review Comment|[3]:
This question is outside of my area of expertise and | will defer to other
reviewers.

Response[ 3]:
No change is suggested, so no response is required.

Based on the rationale presented, does the report adequately demonstrate that it is
reasonable to expect that water quality objectives can be achieved?

Peer Review Comment[4]:
Although the report concludes that the objectives could be achieved, | believe that
there is considerable uncertainty about thisissue that needs to be discussed in the
report. | also believe that it would be appropriate to compare current loadings with
the loadings that would be allowed after the TMDL has been implemented. Asit
stands, it is very difficult for the reader to understand the changes needed to
achieve water quality objectives. See comment [12] for more details.

Responsg[4]:
Appendix A of the staff report has been revised to include a comparison of current
loading versus loading required under the proposed program. Additional
discussion has been prepared in Section 5 of the staff report on the changes
needed to achieve objectives.

Does the report adequately support the method for deriving the TMDL?

Peer Review Comment[5]:
In my opinion, the staff has made good progressin establishinga TMDL for
diazinon given the uncertainties in the loading and runoff characteristics.
However, | have some suggestions and concerns about the TMDL which are
articulated in comments [12] and [13].

Responsg[5]: See response to comments [12] and [13].

Does the report adequately support the method for deriving allocations?
Peer Review Comment[6]: See comments[12] and [13].

Response[6]: See response to comments [12] and [13].
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Additional Comments Offered by the Peer Reviewer

Peer Review Comment[7]:
General Comment: Overall, the report represents a good synthesis of available
data on diazinon and the risks that it poses to the Sacramento and Feather Rivers.
| appreciate the way in which the staff members attempted to develop practical
and flexible solutions to the problem. However, in several places | found the
writing of the report to be confusing. Although this may be attributed to my lack
of knowledge about topics such as hydrology and agricultural practices, | believe
that any educated scientist should be able to understand a RWQCB staff report.
Therefore, | ask the staff members to consider modifying the report to address my
comments, even in cases where my lack of knowledge has led to a fundamental
misconception. In other words, it may be necessary to trandlate parts of the
document into aform that is more easily understood by a scientifically literate but
otherwise uninformed reader.

Response[7]:
See responses to comments 8-15 below.

Peer Review Comment|[8]:
Page 6: History of past actions. Asindicated in the discussion of the 1996 lawsuit,
diazinon had been linked with chlorpyrifos during the past decade. Previous
USGS monitoring studies have shown that the two compounds are important to
toxicity in waters of the Central Valley. In addition, the supporting document,
“Water Quality Criteriafor Diazinon and Chlorpyrifos’ states that the two
pesticides exhibit additive toxicity by acting on similar systems. Although the
dormant season use of chlorpyrifosisonly about 6% of the current use of
diazinon (B37-B39), it does not necessarily mean that chlorpyrifos concentrations
will be negligible, especidly if chlropyrifosis used on other crops. As aresult, |
believe that the additive effects of the two pesticides should be addressed. Thisis
especialy important in light of the statement about additive affects of pesticides
on page 24.

Response[§]:
Appendix A of the staff report has been revised to include additional discussion of
chlorpyrifoslevelsin the Sacramento and Feather rivers, aswell as chlorpyrifos
use patterns. Regional Board staff agrees that the additive toxicity of these
pesticides should be addressed when they co-occur in the aquatic environment.
Since diazinon and chlorpyrifos do not appear to co-occur in the Sacramento and
Feather rivers, no change to the Basin Plan Amendment is proposed.

Peer Review Comment[9]:
Page 37: Effect on Production Costs. The current version of the draft reads,
“...0%to YY%". | presume that avaue will be added here.
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Response9]:
The text has been corrected.

Peer Review Comment[10]:
Page 44. Methods of achieving needed reductions in diazinon releases. The report
and associated appendix mention the possible use of vegetated strips to reduce
diazinon releases. These strips also will result in reductionsin the release of other
pesticides and nutrients.  Although it might not be possible to take credit for these
ancillary reductionsin the TMDL, they should be mentioned in the staff report.

Responseg[10]:
Additional text has been added to the staff report to address the ancillary benefits
of vegetated strips.

Peer Review Comment[11]:
Page 62: Statement about how diazinon use has peaked. | believethat it is
inappropriate to draw any conclusions about future diazinon use based on the
period starting in 1990. Asindicated in the following paragraphs of the staff
report, diazinon use depends on avariety of factorsincluding climate. The period
of peak diazinon use (1990-1993) corresponded to the end of along drought
whereas current data represent a period with normal rainfall.

Response[11]:
The wording in the staff report has been changed to clarify that no projectionsin
future diazinon use are being made, but that current information indicates that
incremental changes in management practices should be required to achieve
compliance.

Peer Review Comment[12]:
Page 65: Load alocations. The hydrologic model yields load allocations in units
of grams of diazinon released from orchards per day. | do not understand how this
will be tranglated into concrete recommendations of actions to be taken to comply
withthe TMDL. Asnear as| can tell, the variable loading capacity model
assumes that diazinon releases will be directly proportional to the amount of
diazinon applied in agiven area. If thisistrue, the maximum concentration of
diazinon in the river will be related to the amount applied and decreasesin
application rates will tranglate into proportional decreases in ambient
concentrations. Using thislogic, it appears that significant decreases in diazinon
use will be required to meet the TMDL. For example, the datain Appendix A
indicate a peak diazinon concentration of approximately 250 ng/L was observed
in 1994, when atotal of 44, 827 pounds of diazinon was applied. To meet a water
quality objective of 80 ng/L, the diazinon use would have to decrease to
approximately 15,000 Ibs/yr or about 30% compared to current application rates.
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While this may be achievable using the approach described in the staff report, it
could become more difficult if rainfall patterns or insect populations change
significantly.

Response[12]:
The reviewer comments that the variable loading capacity model assumes a
proportional relationship between diazinon use and loading. Thereis no built-in
assumption in the variable loading model regarding how the allocations would be
met. Regiona Board staff has reviewed a number of practices that could either
result in reduction of the application of diazinon or could reduce the amount of
diazinon leaving afield (section 5.1 and Appendix B of the staff report).
Additional discussion has been provided in the staff report regarding the
relationship between the allocations and on the ground changes.

Peer Review Comment[13]:
Page 67: Justification for not using the design loading capacity approach: The
staff report states, “ The primary reason for not selecting the design loading
capacity approach isthat it does not take into account the dynamic rainfall-runoff
process.” Although the design capacity approach exhibits this shortcoming, the
approach still is attractive because it considers historic trendsin flow in the river
systems, the frequency at which the objectives will be exceeded and it bases the
load allocation on the actual mass leaving the orchards. In my opinion, the
advantage of developing aload allocation in units that do not vary with the flow
in theriver isthat it provides atangible means of evaluating application rates and
activities to reduce the amount of diazinon applied.

Response[ 13]:
Regional Board staff agrees that a benefit to the design flow approach isthat it
can provide a clear mass-based target for determining whether runoff from a
given orchard is meeting the allocation. The primary disadvantage stated in the
staff report, isthat by not accounting for flow variations, a design-flow approach
would require much greater reductions in loading than are necessary to achieve
water quality objectives. If the Regiona Board finds that the variable loading
approach does not work (e.g. if the watershed based allocations are not leading to
improvement), then the Board may need to revise the TMDL and allocations to
reflect a design-flow approach.

Peer Review Comment[14]:
Page A21: Table A.4.1: Minor error-the totals of the mean diazinon use do not
sum to the mean valuesin thetable. All entries are low by 2. Also, the table never
states the units (Ib?).

Response[ 14]:
The errorsin the table have been corrected and the units have been added.
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Peer Review Comment[15]:
Implementation plan: Although the RWQCB does not want to dictate the methods
for achieving the water quality objective, it may be worthwhile to anticipate the
possibility of atrading program for diazinon releases. In light of the increasing
popularity of such trading programs, it might be worthwhile to discuss how
trading would be implemented under this TMDL.

Responsg[15]:
The current implementation plan would not prevent the adoption of some sort of
trading program on a sub-watershed basis. Regional Board staff is not proposing
to add a discussion of trading issues for two primary reasons: 1) A trading
program can be rather complex and must include a discussion of administration of
the program; who can trade and how much do they have to trade; who bears the
transaction cost of the trade; what assurances will be put in place to ensure that
limits adjusted by the trade are met; and how potential “hot” spots will be
addressed; and 2) so far there has been no call for atrading program by the
potential participants in such a program. In addition, since the allocations are
primarily by sub-watershed, rather than by individual discharger, the market for
trading is rather limited.

B. 2. 2Peer Reviewer: Dave Sunding

Peer Review Comment[16]:
The approach taken I[in] the economic analysis rests on the assumption that there
are alternatives to diazinon that will not result in reduced yield, or output per acre.
This assumption is commonly made by regulatory agencies when dealing with
pesticide regulations. Unfortunately, it has not proven to be very accurate in
practice. My opinion is that the economic analysisin the Amendmentsis seriously
flawed and is very likely to underestimate the true economic impacts of the runoff
control measures.

The authors of the study use information on pest management alternatives
compiled by the UCIPM program. As represented in the study, “The pest
management and agronomic practices presented here are all considered ‘viable,’
that is, they offer favorable levels of pest control efficacy when compared to the
base case.” At 91. This assumption glosses over a serious problem: if there are
even small yield changes resulting from a change in pest management practices,
then runoff control regulations can impose large costs on producers and,
especially, consumers.

Taking a step back, consider pesticide regulation as a limitation on production
technology. If farmers are observed to use a particular pesticide/technology, then
by definition this technology provides them with the highest level of profit.
Moving to a new technology will reduce profits either because pref per]-acre costs

B-8



Appendi x B
Peer Revi ew Comments and Responses

are higher or because the alternative technology resultsin lower yields. It is
tempting for experts to say that two technologies have the same level of
productivity, and therefore disallowing the use of one technology will not lower
productivity.

Itishighly likely that alimiting diazinon use will lower yields, at |east for some
period of time as farmers adjust to aternative pest management techniques. In this
event, the economic impacts of the orchard runoff limitations may far exceed the
cost-based impacts detailed in Section 8.

Response[ 16]:
The primary comment offered by the reviewer is that the cost analysis uses afalse
assumption that no yield reduction will result if the grower needs to switch from
diazinon. The commenter implies that the Board action will place alimitation on
the technology available to growers that will result in an increase in cost or
reductioninyield.

Regional Board staff has added additional text in Section 8 to clarify the basis for
the cost analysis and summarize the available information. As discussed in the
staff report (section 5.1 and Karkoski, et al, 2002), Regional Board staff only
considered alternatives that would maintain adequate pest control. The reviewer
has not provided any data specific to this Basin Plan Amendment that suggests
yield reductions will result from reduced use of diazinon and Regional Board staff
are not aware of any data that suggest that yield reductions would take place.

In addition, growers currently are using methods to control over-wintering pests,
other than diazinon (see Figure 5.1). The data from the Department of Pesticide
Regulation’ s Pesticide Use Report (CDPR, 2002) suggests that over 90% of the
almonds harvested, 80% of the prunes harvested, and 75% of the peaches
harvested currently use insecticides other than diazinon or no insecticide at all.
This data suggests that growers do have pest control alternatives available to them
that allow them to sustain yields.

Growers would also be able to reduce diazinon runoff through improved
management practices (e.g. cover crops or vegetated filters), so elimination of the
use of diazinon is not required to respond to this Basin Plan Amendment. There
is no information to suggest that runoff reduction practices would result in
reduction in yield. Potential increasesin cost associated with these practices have
been addressed in Section 8 of the staff report.

The reviewer also implies that the Regional Board is creating a pesticide
regulation that would put a limitation on the production technology available to
the grower. The Regiona Board has no authority to regulate the use of pesticides,
so there is no direct limitation on the production technology available to growers.
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B. 2. 3Peer Reviewer: William E. Kastenberg

Questions Posed to Peer Reviewer I ncluding their Comment and the Response

Did the California Department of Fish and Game (CDFG) prepare its hazard assessment
criteriain a manner consistent with U.S. EPA guidelines on the derivation of criteria for
the protection of aquatic life?

Peer Review Comment[17]:
Y es, the CDFG approach as outlined in Section 4.2.4.2. is consistent with the
EPA guidelines. The Criterion Maximum Concentration (CMC) derived as 0.080
ug/L for acute toxicity and the Final Chronic Vaue (FCV) derived as 0.050 ug/L
are appropriate for the data avail able.

Responsg[17]:
No change is suggested, so no response is required.

Did the report adequately support our conclusions regarding alternative water quality
objectives?

Peer Review Comment[18]:
Y es, Chapter 4 contains an analysis using 5 alternative methods for determining
potential water quality objectives (WQOs). These are summarized in Table 4.2
and include: No change in WQOs, Anti-degradation Policy, Effects Analysis as
applied by Novartis Crop Protection, USEPA Methodology based on a USEPA
contractor and the CDFG use of the USEPA methodology.

Chapter 4 of the Draft Report: Basin Plan Amendment Staff Report for the
Control of Diazinon in the Sacramento and Feather Rivers, 2003 Peer Review
Draft contains a thorough assessment of water quality objectives for Diazinon.
Table 4.1 contains the CDFG proposed criteria with existing water quality criteria
for Diazinon in the US and Canada. The CDFG criteria appear to be conservative
on arelative basis for both protection of aquatic life and human health.

Moreover, they appear protective of aquatic life, on an absolute basis when
considering the USEPA methodology and the data available.

Section 4.3 of the Draft report evaluates the alternative methods for deriving
WQOs against the “Beneficial Use Criterion” and Section 4.4 discusses
consistency with respect to State and Federal Laws and Policies. Thisanalysisis
an accurate assessment of the 5 approaches for deriving the WQOs. The
conclusion on page 40 is correct: “ The methodology used to derive the CDFG
water quality criteria was developed and approved by the USEPA, and is
consistent with state and federal laws’. This statement is consistent with the
analyses presented in the staff report.
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Response[18]:
No change is suggested, so no response is required.

Does the report adequately demonstrate that the identified alternative pest control
measures and mitigation measures are reasonable —i.e. can they be implemented in a
manner consistent with good orchard management and pest control practices?

Peer Review Comment[19]:
Y es, a Program of Implementation alternativesis presented in Appendix B and
are evaluated in Section 5 of the report. Section 5.6 summarizes the analysis. The
analysis appears to be correct, however, the justification for the 10% margin of
safety utilized is buried in appendix A (page 55). This 10% margin seemsto be
justified, and should be called out in the Table of Contents.

Response[19]:
The margin of safety discussion has been revised within the staff report to include the
discussion in Appendix A.

Based on the rationale presented, does the report adequately demonstrate that it is
reasonabl e to expect that water quality objectives can be achieved, when a combination
of pest control alternatives and mitigation measures are applied?

Peer Review Comment[20]:
Y es, the rational e appears to be correct. As noted above, appendix B contains a
thorough analysis of implementation alternatives. The recommended time frame
(2007-2009) for the implementation of the WQOs is adequate and suggests the
possibility of dealing with other pest control products that end up in water runoff
in an integrated manner.

Response[20]:
No change is suggested, so no response is required.

Does the report adequately support the method for deriving the TMDL for the
Sacramento and Feather Rivers?

Peer Review Comment[21]:

The loading capacities and alocations in terms of the Total Maximum Daily Load
or TMDL are discussed in Section 5.5 of the report and Appendix A. Two basic
methods are discussed: The Pollutant Transport Method and the Hydrological-
Based Method. Although a pollutant transport can be more accurate, its use was
ruled out because of alack of data regarding pesticide partitioning among the tree,
the ground and the air. Other key data were also not available such as limited
concentration data for rivers and key tributaries. Given a paucity of important
data, the decision to use a Hydrol ogic-based method appears to be the correct one.
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Of the two Hydrol ogic-based methods, considered, the variable loading capacity
approach was recommended over the design loading capacity approach. Both
methods have drawbacks, however, while the variable loading capacity approach
ignores frequency of exceedance, the design loading approach ignores dynamic
rainfall-runoff processes, which may be more dominant. This appearsto be a
valid assumption.

Responsg[22]:
No change is suggested, so no response is required.

Does the report adequately support the methods for deriving allocations (i.e. isthe
method supported by the information available to the Regional Board and is it consistent
with the calculated loading capacities)?

Peer Review Comment[22]:
Yes, Appendix A gives a comprehensive account of the consistency between the
information available and the calculated loading capacities. Six alocation
scenarios are considered in Appendix A, although two were not examined in full
detail because of alack of data.

Responsg[22]:
No change is suggested, so no response is required.

General Comment

Peer Review Comment[23]:
The report could benefit from a short Executive Summary.

Responsg[ 23]:
An Executive Summary has been added.

B. 3Health and Safety Code § 57004

57004. (a) For purposes of this section, the following terms have the following
meanings:

(1) "Rule" means either of the following:

(A) A regulation, as defined in Section 11342.600 of the Government Code.

(B) A policy adopted by the State Water Resources Control Board pursuant to the
Porter-Cologne Water Quality Control Act (Division 7 (commencing with Section 13000)
of the Water Code) that has the effect of aregulation and that is adopted in order to
implement or make effective a statute.

(2) "Scientific basis" and "scientific portions’ mean those foundations of arule that are
premised upon, or derived from, empirical data or other scientific findings, conclusions,
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or assumptions establishing a regulatory level, standard, or other requirement for the
protection of public health or the environment.

(b) The agency, or aboard, department, or office within the agency, shall enter into an
agreement with the National Academy of Sciences, the University of California, the
Cdlifornia State University, or any similar scientific institution of higher learning, any
combination of those entities, or with a scientist or group of scientists of comparable
stature and qualifications that is recommended by the President of the University of
California, to conduct an external scientific peer review of the scientific basis for any rule
proposed for adoption by any board, department, or office within the agency. The
scientific basis or scientific portion of arule adopted pursuant to Chapter 6.6
(commencing with Section 25249.5) of Division 20 or Chapter 3.5 (commencing with
Section 39650) of Division 26 shall be deemed to have complied with this section if it
complies with the peer review processes established pursuant to these statutes.

(c) No person may serve as an external scientific peer reviewer for the scientific portion
of aruleif that person participated in the devel opment of the scientific basis or scientific
portion of the rule.

(d) No board, department, or office within the agency shall take any action to adopt the
final version of arule unless all of the following conditions are met:

(1) The board, department, or office submits the scientific portions of the proposed rule,
along with a statement of the scientific findings, conclusions, and assumptions on which
the scientific portions of the proposed rule are based and the supporting scientific data,
studies, and other appropriate materials, to the external scientific peer review entity for its
evaluation.

(2) The external scientific peer review entity, within the timeframe agreed upon by the
board, department, or office and the external scientific peer review entity, prepares a
written report that contains an evaluation of the scientific basis of the proposed rule. If
the external scientific peer review entity finds that the board, department, or office has
failed to demonstrate that the scientific portion of the proposed rule is based upon sound
scientific knowledge, methods, and practices, the report shall state that finding, and the
reasons explaining the finding, within the agreed-upon timeframe. The board,
department, or office may accept the finding of the external scientific peer review entity,
in whole, or in part, and may revise the scientific portions of the proposed rule
accordingly. If the board, department, or office disagrees with any aspect of the finding
of the external scientific peer review entity, it shall explain, and include as part of the
rulemaking record, its basis for arriving at such a determination in the adoption of the
final rule, including the reasons why it has determined that the scientific portions of the
proposed rule are based on sound scientific knowledge, methods, and practices.

(e) The requirements of this section do not apply to any emergency regulation adopted
pursuant to subdivision (b) of Section 11346.1 of the Government Code.

(f) Nothing in this section shall be interpreted to, in any way, limit the authority of a
board, department, or office within the agency to adopt arule pursuant to the
requirements of the statute that authorizes or requires the adoption of the rule.
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